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CHAPTERl INTRODUCTION 
1.1 Objectives of the cruise 
The general objectives were to estimate the biomass and map the distribution of small pelagic 
fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-acoustic 
methods and describe the hydrographic conditions there over a period of 50 days, in October-
November and December 1999. For Senegal and The Gambia the agreed objectives were: 
• To map the distribution and estimate the biomass for the main small pelagic fish using 
hydroacoustic methods. The species of interest were: round sardinella Sardinella aurita, flat 
sardinella Sardinella maderensis, Atlantic horse rnackerel Trachurus trecae, false scad 
Decapterus rhonchus, and anchovy Engraulis encrasicolus. 
• To identify and describe the size distribution of the target fish populations by midwater and 
bottom trawl sampling and process the catches by recording weight and number by species. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at about 
13°35' N and 14°50' N. 
The time allocated for this part of the survey, off Senegal and The Gambia, was 9 days. 
1.2 Participation 
Members of the scientific teams were: 
Centre de Recherches Oceanographiques de Dakar-Thiaroy, Senegal: 
Abdoulaye SARRE, Ibrahima SOW, Mor SYLLA and Serigne SYLLA 
Department of Fisheries, The Gambia: 
Ousmann Mass JOBE, Juldeh JALLOW and Asberr MENDY 
Centre National de Recherches Oceanographiques et des Peches, Mauritania: 
Sall Mamadou DIALLO 
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Institute of Marine Research, Norway: 
Reidar TORESEN, Jeppe KOLDING, Magne OLSEN, Thor Egil JOHANSSON and Tore 
MØRK. 
1.3 Narrative 
The course tracks with the fishing and hydrographical stations are shown in Figure l. 
The survey started off Casamance on October 30 with systematic parallel course tracks spaced 
about lO NM (nautical miles) apart. To cover the whole distribution area of pelagic fish, the 
shelf was covered from the 15 m isobath and offshore to the 500 m isobath. Trawling was done 
irregularly, either to identify echo registrations or to check 'blindly' if fish were mixed with the 
plankton in the upper layers of the water column. In the latter case, pelagic trawl with floats was 
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). The shelf was covered up to 
St. Louis befare a call was made on Dakar on November 9, to let participants from the Gambia 
and Senegal disembark and scientists from Mauritania come onboard. 
The hydrographic profile off The Gambia was carried out on November 2 and that off Cape 
Vert on November 5. 
1.4 Methods 
Environmental Data 
Meteorological observations including wind direction and speed, air temperature, global 
radiation and sea surface temperature (SST) were automatically logged and recorded with 
position and bottom depth every nautical mile sailed using an Aanderaa meteorological station. 
CTD-stations were recorded at the standard hydrographic transects. A Seabird 91 l + CTD 
probe was used to obtain vertical profiles of temperature, salinity and oxygen. Real time 
plotting and logging was done using the customised Seabird Seasave software installed on a 
PC. The profiles were in general taken down to a few meters above the bottom. In deep 
stations, however, data logging was interrupted at 500 m. At each station on the standard 
hydrographic transects two Niskin bottles were triggered for water samples, one near the 
surface and one near the bottom, in order to calibrate the oxygen and salinity sensors. The 
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water samples were analysed for dissolved oxygen using the Winkler method, and for salinity 
using a Guildline Portasal salinometer mod. 8410. 
Biological Sampling 
Biological sampling of the fish was carried out using trawls. A pelagic trawl with floats was 
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). Annex Il gives a description of the 
instruments and the fishing gear used. All catches were sampled for composition by weight and 
numbers of each species caught. Species identification was based on the FAO Species Guides. 
Length frequency distributions, by total fish length in cm, of the selected target species were 
taken in all the stations where they were present. Individual weights, in grams, were measured 
for the sardinella species. The weight measurements were used to establish the power factor, b, 
in the length-weight relationship: 
(1) 
The factor, b, was estimated to 2.96 for both flat and round sardinella. The complete records of 
fishing stations are shown in Annex I. 
The following target groups were used for Senegal: 
1) Sardinellas (flat sardinella Sardinella maderensis and round sardinella S. aurita) , 
2) Horse mackerels (Atlantic horse mackerel Trachurus trecae, round scad Decapterus 
punctatus, and false scad Decapterus rhonchus), 
3) Other pelagic carangids and associated species (Atlantic bumber Chloroscombrus chrysurus, 
African lookdown Selene dorsalis, chub mackerel Scomber japonicus, largehead hairtail 
Trichiurus lepturus, and barracudas Sphyraena spp.), 
4) Other demersal species (such as bigeye grunt Brachydeuterus auritus, Sparidae and 
Haemulidae), and 
5) Other clupeids such as West African ilisha Ilisha africana. 
Acoustic Sampling 
A SIMRAD EK500 Echosounder was used and the echo-grams were stored on both paper and 
files. The acoustic biomass estimates were based on the integration technique. The Bergen 
lntegrator (BEi) was used for analysis and allocation of the integrated sA- values (average area 
back scattering coefficient in mz/NM) to the individual specified target groups by 5 NM 
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intervals. The BEI system does not underestimate dense schools and schools dose to the bottom 
as some times may have happened with the EK500 Integrator used in the 1992 surveys. The 
splitting and allocation of the integrator outputs (sA-values) was based on a combination of a 
visual scrutiny of the behaviour pattern as deduced from echo diagrams, the BEI analysis, and 
the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and horse 
mackerels), the mean sA- vaJue allocated to the category is divided between the species in the 
same ratio as their relative contribution to the mean back scattering strength in the length 
frequency samples. 
The following target strength (TS) function was applied to convert allocated sA-values (average 
integrator value, or area back scattering coefficient for a given species or group of species in a 
specified area) to number of fish: 
TS = 20 log L - 72 dB 
which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
(2) 
where L; is total length in l cm length group i and C F; (m-2) is the reciprocal back scattering cross 
section, or so-called fish con vers ion factor. In order to split and con vert the allocated s A -values 
(m2/NM2) to fish densities (numbers per length group per NM2 ), the following formula was 
used: 
where 
P, = SA· n 
p, 
I -1l 
i =l CFi 
pi = density (n/NM2) of fish in length group i 
sA = mean integrator value (m2/NM2) 
P; = proportion of fish in length group i 
(3) 
I ..f!J_ = the relative back scattering cross section (m2) of the length frequency 
1=l CFi 
sample of the target species, and 
CF;= reciprocaJ back scattering cross section (ai..-') of a fish in length group i 
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Using equation (3), the pooled length distribution is used together with the mean sA-value to 
calculate the density by length groups for each observed area of distribution (stratum). The total 
number by length group in the area is obtained by multiplying each density by the area. Areas 
were calculated on the maps by using a digital planimeter (Tarnaya Planix 7). 
The number of fish were converted to biomass by length group using the estimated weight at 
length from the length-weight relationship (equation 1). Finally the total bioma5s estimate is 
obtained by summing the biomass by length group and strata within each sector of the survey, 
or by calculating a stratified estimate of the mean density and multiplying by the total area of 
distribution (Annex V). Estimates of the coefficient of variation (CV= Standard 
deviation/mean) for the stratified mean densities were calculated with the underlying 
assumption that is constant when sA-values are converted to densities (t/NM\ The CV of the 
SA -values within each stratum and area of fish distribution (see maps of distribution) were 
calculated based on the allocated 5 NM averages and the number of observations thus 
represents the number of 5 NM intervals covered within each stratum. All equations and 
some theoretical background for the calculations is given in Annex V. 
Equations (2) and (3) show that the conversion from sA-value to number of fish is dependent on 
the length composition of the fish. In general there are many problems associated with getting 
representative length distributions when the various size classes are geographically segregated. 
When no segregation occurs the various length distributions are pooled together with equal 
importance. Otherwise, when the size distribution varies within the sampling site, these 
distributions are post-stratified and estimates of mean densities are calculated separately, or a 
weighting factor is applied that takes into account the density at the location. In most cases, the 
mean acoustic density at the location of the sample is the most representative index of this fish 
density. 
For the estimation of the biomass of target group 3) carangids and associated species, an overall 
average length of 23 cm and a condition factor of 0.88 (to calculate mean weight of this length 
group) were applied. 
All data on fishing stations and fish length sampling were made available to the participants 
from the local research institutes on diskettes. 
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CHAPTER 2 SURVEYRESULTS 
2.1 Hydrography 
Figure 2 shows the distribution of temperature, salinity and oxygen in the two profiles and 
Figure 3 the sea surface temperature at 5 m of depth. 
917 915 913 917 915 91~ 917 915 91~ 
I 26 1 I I I 
100 100 100 
~ 200 200 200 
..:: 
Q. 
" 300 300 300 0 
400 400 400 
500 500 500 
CAPE VERT 5.111999 
912 910 908 912 910 908 912 910 
34 1 
100 
200 200 
300 300 
400 400 
11 l' C s \., 
500 
THE GAMBIA • WEST 2.11 1999 
Figure 2 Hydrographic profiles with distribution of temperature, salinity and oxygen. 
908 
5 
8 
- 18 -17 
-16 
o; 
' ' I . ' ~ l -· · ·· - ···· · ----- ···--------· -··-L/. :~.--- .. 61~ -~j_p . ____ __ J .... 
• • ~ • O> 
: : I I : 
IO 
.... 
"" ..; 
'- - --- --------
2 
\ 
I 
L • • - - - - - - - • • • • • - - - - - - -
I 
I 
~ : - . - - - · - • - . • 1· ·-. - -- - - - -- - - - . • - •. ~ - - - - - • -
\ 
'" ,. 
\ 
I 
27 
- - ---- ... 
Dr. Fridtjof Nansen 
Sene~al 
Temp. at m depth 
31. 10-07 .11.99 
- - - - - - - - - - - - - - - .J 
.... 
Q1 
.... 
"" 
C\l " ___________ ______ ___________ ____ "__ ______ __ _ _ _ __ _____ _ ..,_ 
..;~~~~~~~~~~~~~=================='=======ol!N 
-18 -17 -16 
Figure 3 Sea surface temperature; Casamance to St. Louis. 
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The distribution of surface temperature and the profile The Gambia-west show that there was a 
stable surface layer with a temperature of 26-27°C over the whole shelf south of Dakar. North of 
Cape Vert there was a trend of decreasing temperatw·e towards the shore, with a decline from 
about 25-26°C over the outer shelf to 24°C near the coast. 
2.2 The Casamance shelf 
Figures 4, 5 and 6 show the distributions of the main groups of pelagic fish by contoW"ed 
acoustic densities for the whole shelf of Senegal and The Gambia. 
Off the Casamance coast, there was a continuous aggregation of sardinella of low density in 
south towards the border to Guinea Bissau, to higher density in the north. The high density 
aggregation was found some 30 - 40 NM north-west of the Gambia River mouth (Figure 4). The 
samples from these aggregation were flat sardinella (Sardinella maderensis). The modal size 
was 24 cm (total length). The size composition is shown in Annex Ill and the stock length 
compositions by nurnbers and weight in Annex IV. The total biomass of sardinellas in the area 
was estimated at 164 000 tonnes (Table I). 
An aggregation of horse mackerels (Trachurus and Decapterus) was found some 40 NM west 
of the river mouth (Figure 5). The biomass of this group was estimated at 20 000 tannes. The 
false scad dominated the group by 70 % and two dominating modal length groups were found, 
one at 24 cm and the other at 13 cm. The stock length compositions by numbers and weight are 
shown in Annex IV. 
Other pelagic fish were found in various densities, and over a wider area than the sardinellas, 
see Figure 6. The trawl samples indicated that these consisted of carangids, scombrids and 
hairtails with the carangids as the dominat.ing group. See Annex I (records of fishing stations) 
for species composition in the hauls taken in this area (stn. no. 828-839). The estimated biomass 
of this group of fish was 101 000 tannes. 
Table 1. Casamance. Biomass estimates of pelagic fish, 1 000 tonnes. 
Flat sardinella Round sardinella Horse mackerels Carangids etc. 
164 + 20 77 
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2.3 The Gambian shelf 
The school area of sardinella off Casamance continued northwards off The Gambia (Figure 4). 
The highest concentrations were recorded in two high density areas some 20 NM off the coasr.. 
north and south in the area. The samples showed a 68% dominance of flat sardinella (Sardinella 
maderensis). The pooled length composition of the flat sardinclla had a mode of 24 cm, see 
Annex ill, while the mode of the length distribution for round sardinella was 23 cm. The stock 
length compositions by numbers and weight are shown in Annex IV. 
Table 2 shows that the biomass estimates of the sardinellas amounted to 366 000 tonnes, of 
which 251 000 tannes were flat sardinella. 
Horse mackerels were found in an area with low densities some I 0 to 50 NM off the coast 
(Figure 5). The false scad totally dominated in this area and the biomass was estimated at 11 
000 tonnes. The stock Iength compositions by numbers and weight are shown in Annex IV. 
Carangids and associated species were found in a wide area over the entire shelf (Figure 6). 
Catches of this group consisted mainly of carangids. See Annex I (records of fishing stations) 
for species composition in the hauls taken in this area (st. no. 840-848). The biomass was 
estimated at 133 000 tannes. 
Table 2. The Gambia. Biomass estimates ofpelagic fish, 1 000 tonnes. 
Flat sardinella Round sardinella Horse mackerels Carangids etc. 
251 115 11 133 
2.4 The Gambian border - Cape Vert 
The school area of sardinella off The Gambia continued northwards to about 14°N (Figure 4). 
Table 3 shows the biomass estimates for the two sardinella species that summed up to 784 000 
tonnes. Round sardinella dominated the estimated biomass in the area by 55%. 
Pooled length compositions of samples showed that the adult part of the flat sardinella bad a 
modal length of 24 cm and the round sardinella had it of 28 cm, see Annex ill. Stock size 
compositions by numbers and weight are shown in Annex IV. 
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Horse mackerels were distributed in two medium dcnse concentrations, one just north of the 
boarder to The Gambia and. the other south of Dakar (Figurc 5). The biomass was estirnated at 
32 000 tannes and the Atlantic horse mackerel dominated the group by 66%. Stock size 
compositions by nurnbers and weight are shown in Annex IV. 
Also he.re, the carangids and associated pelagic fish were distributed over most of the area, see 
Figure 6. Atlantic humper, Chloroscombrus chrysurus was caught in most of the trawl samples. 
The biomass of the carangids and associated pelagic fish was estimated at about 79 000 tannes 
(Table 3). 
Table 3. The Gambia border to Cape Vert. Biomass estimates of pelagic fish, 1 000 tonnes. 
Flat sardinella Round sardinella Horse mackerels Carangids etc. 
349 435 32 79 
2.5 Cape Vert- St. Louis 
On this part of the shelf sardinellas were found in medium dense inshore concentrations 
(Figure 4). The samples showed a dominance of flat sardinella. The modal lengths of the flat 
sardinella was 8, 13 and 28 cm, see Annex ill. Flat sardinella dominated the group by 68%. The 
biomass of the sardinellas was estimated at 71 000 tonnes (Ta.ble 4). 
Horse mackercls were found in a medium dense concentration about 20 NM nmth of Dakar 
(Figure 5). Atlantic horse mackerel dorninated the group by 95% and modal lengths were 14, 21 
and 28 cm. The estimated biomass in the area was 4 000 tonnes. 
Carangids and associated pelagic fish were mainly found inshore from Dakar to about l5°30'N 
and over the entire shelf f urther north to St. Louis (Figure 6). The catches consisted also he.re of 
Atlantic humper, lookdown Selene dorsalis and hairtails. The biomass estirnate was 111 000 
tannes. 
Table 4. Cape Vert to St. Louis. Biomass estimates of pelagic fish, 1 000 tannes. 
Flat sardinella Round sardinella Horse mackerels Carangids etc. 
48 23 4 111 
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CHAPTER3 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully in the period October 30 to November 9 with a course 
track of about 1 500 NM and 43 fishing stations. 
The hydrographical data showed a stable surface layer for the whole shelf in the south, hut with 
declining surface temperatures towards the coast from about Dakar northwards. 
Pelagic fish 
Sardinellas were found in a continuous concentration from Casamance to about 14°N. (Figure 
4). High densities were found in the area off The Gambia and west of the Saloum River. Off 
Gambia flat sardinella dominated, while off Saloum River, the two species were present in 
about equal amounts. Sardinellas were also found inshore north of Dakar. 
Horse mackerels were found in medium densities in scattered aggregations (Figure 5). Totally, 
false scad dominated by 65% in terms of biomass. 
The distribution of carangids and associated species formed a wide band along the coast 
(Figure 5). South of Cape Vert the catches of this group consisted of Atlantic bumper, 
barracudas and hairtails. The catches north of Cape Veit were also dominated hy bumper with 
the additional presence of little tunny Euthynnus alletteratus and hairtail. 
An overview of the estimates of biomass of the main groups of pelagic fish based on the echo 
integration data is shown in Table 5. The total biomass of sardinellas was thus 1 385 
000 tonnes, horse mackerels 67 000 tannes and of carangids and associated species about 
400 000 tonnes. 
Table 5. Summary of biomass estimates of pelagic fish, Senegal and The Gambia. 1 000 tonnes. 
Flat sardinella Round sardinclla Horse mackerels Carangids etc. 
St. Louis-Cape Vert 48 23 4 111 
Cape Vert-Gambia 349 435 32 79 
Gambia 251 115 11 133 
Casamance 164 + 20 77 
Total 812 573 67 400 
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Table 6 lists all biomass estimates of sardinellas and carangids and associated species from 
' Dr. F1idtjof Nansen' surveys of this shelf region. Large-scale latitudinal movements of 
pelagic fish between West Sahara and Guinea Bissau are well known and November is still 
within the season of northem distribution. Compared with the NovDec/96 and NovDec/97 
surveys the estimate of 1 385 000 tonnes of sardinellas from the cmTent survey is very high 
and nearly double the estimate of NovDec/95. The high estimate of sardinellas this year may 
be explained by increased production due to extraordinary heavy rainfall this year. This has 
led to record high levels of flow of nutrient rich water from the rivers. The carangid estimate 
of 467 000 tannes is somewhat higher than that of 1998 and lower than the estimate of 
526 000 tonnes in 1996. 
References 
Table 6. Biomass estimates from 'Dr Fridtjof Nansen' surveys of 
the Senegal-The Gambia shelf. 1 000 tonnes. 
Survey: Sardinellas Carangids etc. 
AprMay-81 210 570 
Sept -81 360 * 
FebMar-82 40 90 
NovDec-86 330 170 
FebMar-92 1 530 690 
NovDec-95 760 220 
NovDec-96 23 1 526 
NovDec-97 295 254 
NovDec-98 388 344 
NovDec-99 1 385 467 
*Not available 
Toresen, R., Gjøsæter, H. , and Barros, P. 1998 The acoustic method as used in the abundance 
estimation of capelin (Mallotus villosus Mtiller) and hening (Clupea harengus Linne) in 
the Barents Sea. Fisheries Research 34 (1998) 27-37. 
Annex I Records of fishing stations 
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Area code 
Gear<: ond . codø i 
va lid.lty code 1 
LOG • 2194. 95 2796.69 1 1) 
FDEPIH: 19 
BDEPTH. 19 
Towino dir 
Sort:ed 67 Kg 
SPEC IES 
Brachydeut.erus l'l.U rit.us 
SPHYRAENIDAE 
Chlorosc o:nbrua chrywruø 
Selene doreal i • 
Trachinot.uD ovat.u s 
Arius beudelot.i 
Ilisha afrlcana 
SardlneUa ma~re.ns is 
T r ichiuru.s l e pturu• 
ScornbQrOTAoru& trlt.or 
Caranx: aene oallue 
Albula vu l peø 
Strcoat: eus f latola 
Alac tis o lex(lJ'ldrinus 
Poaadasy~ perotcit. i 
t;ale oidee 1e<::~ct:ylus 
.:all inecte• • P · 
Pt.øroscion pell 
E'enaeus not iallø 
20 
Wire out · 
Total ca:tch · 
110 :i Spøed. 1 )0 kn "" lO 
169 . 00 CATCH'/HOUR 338. 00 
CATCH /HOlTR 
we ight. nUl:'lbers 
140. l)O 
)8 00 146 
30 00 410 
18 00 396 
28 00 76 
.21 00 10 
113 •)0 S?O 
50 SIS 
. 0 0 160 
. 70 I) 
JO 6 
. SV 6 
'N 6 
>o • 
1 .:o 6 
2.J 16 
1 0 )0 
00 10 
00 )10 
\ OP TOT . C SAMP 
41 42 
11 24 
8 88 
8 28 
8 28 
6 21 
I 33 
2.l2 
1 7 8 
1. 69 
' 91 0. 74 
0 16 
0 so 
0 41 
0 l6 
0 ll 
0 30 
0 >O 
1662 
Total ~ 
PROJECT 't"ll PROJECT STATION · 8)1 DR . FR.IMJOF N.\NSEN 
DATE · 111 1199 1:>E>.R TYPE BT :>«> 2 POSITION Lat N l 2 ll 
• tart stop durat i on Leng w 16S6 
TIME 11 11:44 11 · 28 · 36 1 J lin in> FUrpoae code · 
LOG 1816 . 61 2811 S'i 0 9) Area code 
' Gea.rCond cod& · FDEPl'H· l 3 
BDEPI1t : ll 
To.,..ing dir 
14 
14 
HOø Wire out.. 
Sorted · 60 Kq T~to. I c:at.cb . 
SPECIE:S 
Chloroscombru• cbcysurus 
Sardinella rn.o.derens i& 
selene dors ali• 
Scofl'lbercsion.t• t.ri.tor 
Sphy~aen.a s pbyraena 
Bra~bydeuc.eru& aurltus 
Albula vulpe• 
T r l!lc h.inot.uø ovat:uø 
Homicaranx bico l or 
St:roti:1ateue fiatala 
Galeoidcs d.cadact:ylus 
Ilisha africana 
Caranx oonegall ue 
Arius h~deloti 
Total 
OR FRIDTJOF NANSW 
Valldity code 1 
80 m S"pQed. )0 kn" 10 
60 . 07 CATCH/HOUR. 212. . 01 
C'ATC"H/HOOR \ CP TOT C SAMP 
~ight nu:obtitrø 
1H 12 llS4 61 BS 
49.06 S6~ 23.14 1661 
8 40 4 ) 96 
7.84 7 l.70 
s 4 4 14 l 51 
l . 81 106 1 80 
2. 12 " 1 00 
1 13 14 0 . S 3 
0 92 " 0 . 43 
0 8 5 4 0 40 
0 42 4 0 .20 
0 l S 14 O 11 
O J S 4 0 17 
0 21 0 10 
lll 02 100 OJ. 
PROJECT Wl PROJECT 5TA.TION 8 ll 
DATE. 1111199 GEAR TYPE PT No 4 ?OS ITION Lat N 12lS 
start s top durat lon 
TI'ME :lS:3"7 46 16·12 132 35 (t1in1 
LOG ~.2854 40 28~6. ll 1.89 
POEPl'H: S 5 
BDEPJ'H: 48 4 3 
TowinQ -:lir 901» Wire ::>ut 
Kq Total cat:::?l 
SPECIES 
Total 
Purpoa e code . 
Area. code 
CeårCond code -
Vt11Udity code 
160 J11 Speed · 11> r.n • io 
Long w 17ll 
CA'I'CH/HOUR 
CATC11 IHOUR l: OF TOT C SAMP 
...,.iQht nuniber~ 
OR. PRitn'JOP NANSEN 
DATE: 1/ll/'19 
PROJECT Wl PROJECT STATlON · 833 
t;EAF TYPE PT No : l POSITlOH· Ldt N 1134 
start atop du.t'a t ion 
TrME :P:02 11 17:l4117 H tmlnl 
LOO :.2859 66 186 1.')3 1.95 
PDEPI'Ji : lS l5 
BDEPI'H : 46 .U 
To...,in~ dir !>Oø i;ire out: 
Sorted: 4 Kg Total cat ch 
S PECIES 
Decaøtorus r h::mchus 
Purpose code ' 
A.ra a code 
Gearcond ccde, 
Valldi ty c:ode: 
l 20 m Speed: )6 
Long w 17ll 
kn• 10 
). 12 CATCH /HOUR . 6 60 
CATOf/HOUR \ O!l' 1"0T. C SAMP 
wigbt n~ben• 
6 .60 l9 lOO 00 1664 
Total ---.-.• -0 
DR. FRIDTJOF W.NSEN 
DATE: 1/11/99 
PROJECT~Wl 
GEAR T.iPE1 P'T No:4 
PROJ'ECT STATIQN, 934 
POSrTION:Lot N 124 5 
s t art 
TIME :22·!>6·06 
LOC :290'1 . 19 
s top durat i o n 
2.l: 2? 104 31 !ntinl 
2908. 76 1. 55 
PDEPI'H: ~ 
BDEP'ni· 44 
To.,..in9 -:lir . 
Sort ed· 44 Kg 
SPECIES 
Deco.pterus punctat.u.e 
Sardinella naderenst s 
Spbyraena s phyraena 
EnqrauUs encras t-:=:olu e 
Selene dcr s alls 
Oeeapt.erus rhonchus 
SEPllc.\E 
Trlcbiurus l opturu & 
Euthynnus allet t e ratus 
Echeneiø naucratei!I 
Sard.inalla aurita 
S~plo orbignya..-ia 
Sco!U>er j a.pen icus 
Panac.omu.ø s .alt.atrix 
I li•ha africana 
Brachydeuterus auri tus 
Trachurus tt"ecae 
F ia t.uLaria -;abacarh 
Aricr:l?lla bondi 
Oc topw;1 9-P, 
s 
46 
l?Oø Wire O\lt. 
Total catch · 
Long w 1729 
Pu epos• co de 
Areo code 
GeuCond .code · 
Valid.J.ty code: 
125 ra Spe~· 30 kn "" lO 
13 38 CATClf /HOUR . 
CATCH JHOUR \ OF TOT C 
wi9bt n\%11ben 
ll .68 1546 
17 07 95 
16. 71 35 
1l 49 1.2:61'1 
6 .se 1s 
s .•u n 
4 32 8634 
l 24 
0 9l 
0 18 
0. 54 
0 . l! 
0 ll 
o .. n '>4 
o 21 .n 
0 .21 lSO 
0 ,p 4 
0 21 
0 19 
0 •)8 
ll 60 
16.52 
16 18 
1) 06 
6 l7 
I 7l 
4 .18 
1 20 
0 90 
0 16 
0 12 
0 30 
0 )0 
0 26 
0 26 
0 26 
0 26 
0 . .26 
0 18 
0 08 
103 32 
SAMP 
1665 
1666 
1661 
Total --ioTTI ~ 
OR FRIDTJOF NANSEll 
DATB. ltlt t H 
PROJECT Wl 
•;F.AR TYPE PT No 4 
P;oc).J f>...I ::iTATION· 9lS 
?OSITJ(..fl Lat N l .!4~ 
>n."r• ~t:op -iu.r ~i: ion 
TIME . .Jl·4o? H •.•J l"il · l4 M u:iin1 
LOO . .?9J"1 H .'.!94: i .aa t. 64 
POEPI'H · •) •) 
BDEPI'H .! 4 .'.:! 7 
Towing -ilr 2/ •:"lø Wi re 0•1t 
Sor t c d: f:>.:0 Kq 
SPEC'IES 
Bra chydeut.erus aur i ~~ue 
Cblorosco:nbrus: chrywt'\111 
Iliøha ot r icanl!l 
T o t"'-l :;;JJt=h 
Selene dor~al i s 
PHudot olithus i3eneqa l ens i s 
Spbyraena flphyraena 
St. romate \J fil t i .eit.ola 
Sepia offlcina.lh hierrodda 
Orcynopsii' unlcolor 
Albula vulpes 
La gocepbalus laevivatus 
Trlcbiu.rus leptu:-ua 
Trichiurus leptunLS 
So.rdlnella :na.dnrenais 
Potna.d!lSYll jubel in1 
Scbeneh1 naucro.t e s 
Pterooc i on pe li 
Penaeus not ia. l i s 
Ca.ranx c r ysos 
Alect.19 alexdlld.rlnu• 
A.tllERJ.HIDA.E 
Caleoidas dec:Mlactylu• 
LonQ w l'l ll 
Purpoøe .:::o~ 
Are" code 
·";Qar1;ond :-O'l@ · 
VJJil-:liw =or:te 
l~.> m Sr>eed ' 2 1::n • 1tl 
~ATCli ;HOOR 
CATCH I HOUR t )f TOT C 
wiqh~ nw:i~rs 
il66 l2 l 1S08 
404 . 3.l 54.1.?: 
61 60 .L? i:..8 
50 96 ..:,44 
41 04 ~6 
l.t 44 112 
l2 48 84 
16 .80 2B 
15 12 .28 
14 .00 28 
14 00 ':10 
11. ?6 S6 
11 16 S6 
9 .Sl S6 
9 S2 28 
9 SJ: 20 
6 16 19)2 
4 48 448 
l i:.o 2 
l 16 2 
0 S6 504 
0.00 
52 ", 
.24 '>) 
l os 
) " 2 81 
l 10 
1 98 
1 02 
0 92 
o es 
o es 
0 '2 
0 72 
0 18 
0 18 
0 18 
0 )8 
0 21 
0 22 
0 .19 
0 01 
SAMP 
Tocal ~ 
OR PRIDTJOP mNSEN PROJECT. Wl PROJECT STATION. ~}t, 
DATE 2 f11/':l9 ".:&\R TYPE PT No 1 POSITlON I.At N l.l4-, 
et.~rt stop -iuratlon L.ono w 170.l 
TIME •)4.P.46 04:47 17 )I') cminl ?u:-pcs a cotie 
LO.I .?94~ \)l'j ~94'> 74 l 68 A.rea coda 
PDEPllt 10 10 GearCond code . 
BOEPTH 11 11 Val i di ty co-H · 
TQwlng -:lir 21Sø WlrQ out lSO 111 Speod l2 kn • 10 
Total catch. 47 5 00 i::ATC'HIHOUR: 152 00 
SPECIES 
Sardinella :naderens i& 
Bracbydeut4H"U8 ~uri tils 
A=-ius lat h1cutatu11 
Cblorosco:nbn.ie ebrysurus 
I lis b a af r icana 
OPHICHTHIOAE 
Sphyre.en.a ~phyr.sone 
T ric hiuru 11 l ept.urus 
:alli:iectes P4l lldu& 
Penaeus not l a ll • 
Dasyatis zerq4rita 
Ca leoidea: 1e.cadar:~yl.us 
Selene -:k>rsal is 
Sepia e l øqan1 
Sepia o ff.icina lia bierr ed& 
Cyno9 loae.u11 ieneqalensis 
Total 
.:'AT!:H/HOUR \' OP TOT C 
"""1 lQht nu:it:ier• 
37l . OO l120 
J:66 40 .2880 
94. 20 90 
?l 5 0 1286 
38 . 4U 1M90 
16 . ') 0 )0 
H . 60 1!10 
ll . 20 4SO 
11 00 60 
10 . 20 4l40 
3.60 lO 
J ~o ieo 
. .a:..:;;o 150 
1 2 0 120 
l 20 90 
0 f>O 30 
~ 
l9 18 
27 qg 
~.89 
6 . 68 
4 . 03 
l. 1 8 
3.Sl 
1. 39 
1 26 
1.07 
• l8 
0 l2 
o lS 
0 ll 
0 ll 
0 .06 
1 00 . 06 
1668 
OR FRICYTJOF Wo..NSEJ'.l PROJECT 'ti'] PROJECT STA.TION: an 
DATE · 2111/99 t;e.A,R TYPE : PT No · '7 POSITION' : t.at N 1.25" 
eto.rt stop durat ion Long W 1701 
TIME :..>6:ll109 01 03~06 10 l•inl Ptnpose :ode1 
LOG ·2961 9 4 2963.49 l.S-4 Area c ode 
PDeP11f: · ~ ~ Gear<::ond.code: 
BOEPI'H 21 21 Validlty code1 
To~lnq '1lr · l l Oø Wi. re out: llO ll'I Speed )0 .-;n • 10 
To t a l cat ch 42 00 CATCH/HOUR: 
SPECIES 
Trichiunas lepturus 
Bracbydeuterue auri~us 
Sardlnel.la r:aade r en•i• 
Cbloroscorr..bl'\1 8 ehrirsurus 
Ilisha afrlcana 
Sphyr.e.ena guacha.neho 
Sepia offic inalio hieri-edda. 
Ga l eoid es de(;adae ty l us 
Caranx seneoallus 
Mugil cepbalue 
Seleno dorsalie 
>.leet.is .ailexo.nddnus 
Calllnectes sp 
Arius beude lot i 
Penaeus notlalis 
Total 
CATCHIHOIJR \' OP TOT. C 
weigbt m.:nbor11 
14 84 128 
26 28 l"8 
12 24 124 
4 . 0 4 86 
1. '>4 !i.2 
1 . 44 6 
1.16 14 
0 .64 8 
0 . l6 2 
0 .16 2 
0 )6 s 
0 32 2 
0 .08 10 
0 0 4 2 
0 02 2 
8) . 82 
41.48 
ll.2:9 
14 .',7 
4 . 81 
l. 9' S 
1.11 
1. 38 
0 . 76 
0 4 l 
0 43 
0 43 
0 . 38 
0 .10 
0 .os 
0 .02 
99. 19 
8 4. 00 
SAMP 
1669 
DR FRII:r'I'JOP NANSEN 
DATE : 2111 1 99 
PROJECT:Wl PROJECT STATION: 8'38 
.;.EAA T YPE: BT No 2 POSIT I ON: Lt\t N l.2!36 
•tart fltop durat ion 
T IME 08 291 01 
tex; ·2974 00 
08·59·12 lo') 1min) 
297S.51 l S4 
PDEPTH: 29 28 
BDEPTH· 29 .28 
Tawlnq dir qoæ Wl r'i! aut 
Sorte1 S9 Kg 
SPEC fES 
Brachydeu t en..ia: &ur ltus 
O:hlorosco."nbrl.I• -::hrysun.is 
•".;a. leoide-s d~&dactylus 
Selen e <iorsalis 
Pcna daø.ys Pi'!:COtet 1 
Decaptorus punctatu9 
Tric hiunas: lttpturua 
Ilisha afric&."ltl 
A..ri us heudelotl 
Sphyra.ena :J1.l4Cb-snc bo 
SEP!IDAE 
STRCMA..TE IDAE 
•:;ERREIDAE 
Pc:1ada•YS !ne l•u• 
Tota l c:"'t..ch 
P1.npose code 
Area "Code 1 
Cea.rCond code 1 
Valid.it}· code: 
110 ':I Spe.ed lO 
Long W 1712 
kn • 10 
So l 60 CATCH IHOOR · 1003 20 
CATCH !HCJUR \ OF TOT C 
lo'O ight nu:nbere 
"", 20 8'j70 
263 li) 4846 
,2 81) 222 
43 el) 698 
lJ 4 0 l4 
1S 4il '12 
13 ~\l 68 
L l o 110 
1 ao 110 
7 . lo 34 
; 40 18 
4 '>O 18 
~ ·)Q 18 
l 00 18 
SS H 
16 2 4 
.., J? 
4 l7 
2 ll 
1.54 
l )? 
o) . ')) 
0 78 
0 7 l 
0 " 0 46 
O JO 
0 lO 
51'.MP 
Total ~ lOOT6 
DR FRI DTJOF HANS EN 
DATE · .2111/qq 
PROJECT .W l PROJECT STATION1 839 
~tart 
TIME · 10 )O;JO 
LOG i.2986 . 8 3 
~EAR TYPE: ST No .2 
s top durat lon 
POS I TION: L4t. N 1255 
Long W 1120 
10; 4', : 0 4 lS !min> 
2981 . 68 \l Bl 
FDEPTH · 19 
BDEPTH : 39 
Tuwlno dir · 
Sort ed &4 KQ 
S PECIES 
Brac hyde ut:.o l"U• o.uri tus 
Chlar<>9cambf\J8 chrysurua 
S-elene dorøalh1 
Pcna.dcsyø inc lQua 
Tra churus treco.e 
Sa;rd~lla rMt.deronsh 
Decapterus punctatus 
Tric:h iun..iø lQptUr\lS 
Pagellus bollottl i 
Pc:nada.s.ys porotet i 
Ar9yroscmus r•g lu lJ 
sardinella audta 
38 
38 
900 Wire out 
Total catch 
Purpos e codo . 
A::ea code 
t;qarCond code · 
Val idi t y code · 
135 ~ Speed. l O kn• 10 
lll 00 CATOl/HOUR: 1284 . 00 
CA.TCH/HOUR t OP TOT C 
wo ight n1.nbors 
7"i6.0() 1188 
412 . 00 S40 
1 4 . 4.0 640 
1 04 20 
6 80 60 
I) 4 0 60 
4 64 8 
4 00 20 
3 6 0 24 
.2 .64' 
l - S2 4 
0 20 20 
59 .88 
32 . 09 
!i .19 
0 .ss 
0 .S3 
0 ,0 
0 36 
0 ll 
0 lB 
0 21 
0 12 
0 . 02 
SAMP 
Tot a l ~ 99 .64 
2 
DR PRIOTJOP NANSfl\I 
DATE 2111199 
PROJ'ECT W3 
1;E>.R TYPE PT No l 
PROJECT STA. TI ON· 84 0 
POSITION Lot. N 130S 
s t -u-t • t.O'P 'iu.r a t ion 
T IKE '16 413 . .26 17 1 18: 26 lO cmin> Purpo!Se code: 
Lon9 W 1114 
LO:: : 3047 U. l048 ~6 1 Sl 
PDEPTH: 15 l'!> 
BOEPI'H· 19 42 
Towi nq dir i 271)ø Wire :rn t 
Ar.oia code 
Cetart;ond code : 
Vo.11.:ihy c0'1e. 
10\:1 tn Speed : 35 
So rted. 68 K<J Total :::atch. . HSl 5,6 CAT<.1f /HOU.R1 6707 12 
SPECIES 
Cblor osec;i,nbrui!' cbrysuru til' 
Sa.rdinel.la 11aderensls 
Buu: :hydeuterusi audtus 
Ariu:s heudeloti 
Sa.rdinello. a uri ta 
Dece.ptørus rhonchus 
Tro.cblnotus ovat.us 
Alectis a lexa n drlnus 
Sphyro.en.a guac: ha.ncho 
Tot.al 
~ATCH/HOUR \- OF T0T, C 
~lt;iht nUJ1beN 
l.!08 1'.10 11~48 
2N8 00 Jl9S2 
!168 40 l 372 
l11 . S2 98 
lp '50 686 
10!1 .84 686 
)1 )6 98 
25 48 392 
2l !12 9'8 
~70S 12 
47 .83 
)4 41 
0 47 
4 . 7) 
1 7S 
1. ;9 
0 4 7 
0. )8 
O lS 
-gg-g; 
St.HP 
1670 
1611 
DR PR!DTJOF NANSEN 
DAT Er 2111/99 
PROJECT Wl 
Gf:AR TYPE PT No 4 
PROJECT STA.TJON: 841 
FOSITION Lat. N l )OS 
start a t op dur at lon Long w 1706 
Tl.HE : 1S : S8142 19 ·1?1')3 19 !nini Purpo•ø code: 
LOO :3061. 29 !06.2.23 O . ~) Area :::odo 
PDE?TH: O O 1.iearCond .c o<le· 
BDEP'I'Hi 27 29 Valid.lty code: 
Towi09 dir: 270::. Wi re out· 130 1111 Speed' 30 kn"1 0 
Sort Ed: 61 K9 Tot.ol c.at."Cb · 824 74 CATCH/KOUR: 2604 . 4.4 
SPECIES 
Brac;:hydeuterus auritu11 
C'blor oscombn.i. s chryøuru ø 
Sud.ine llø. maderoneil 
Deeaptorus rhoncbuø 
Spbyraena gua chancho 
Selen e dorsal is 
Ponia&sys perotet. i 
Coleoideø decadactylus 
Tr1c biucus lapturus 
Por.lada.ays inc:isus 
GERREIDAB 
Poru1.e u 11 notialis 
Total 
CATCH IHOOR \ OP TOT C 
we ioht nu:n.bers 
1120 }6 1880.2. o .02 
571.S8 9594 21 95 
!ill !18 S4 S7 19 .64 
.217 .99 1108 8 37 
101 81 246 3 .91 
21 32 341 0 .82 
16.36 16 0 63 
16.20 as o.62 
n 64 44 o.s2 
7.~7 44 0 29 
4.26 44 0.16 
l.S8 85 O 06 
2604 . ll ~ 
SAMP 
1673 
1612 
DR. PR!DTJOF NANSEN 
OATE: 2 / 11/99 
PROJECT. \;) 
CEAR T YPE· PT No i 1 
PROJECT STAT! ON: 842 
POSITION.Lot N 1301 
s t art s top .riur.aio; ion 
TIME :21:16:10 21·31:42 lS 1mln1 
LOO : 3016 90 )0-,7. 61 O 7S 
PDEP'Mi: 5 5 
BDBPTH: 16 16 
Towing dir : lBOø Wire out: 
Sort.ed: 6 4. Kg 
SPECIES 
ChloroscnmbNs chrysurus 
Brachydeut:.en.1 s aur 1 tua 
Sa.rdin.alla ID.tr.derensis 
Paaada.sys ~rotet i 
Tot.al catch 
Sepia ofticinalis hie rredda 
Adus he udoloti 
Ilisha a fricana 
T r lchiu rus lepturus 
Sel on@ dor s .alis 
Sphyro.ena guachancho 
Caleoldvs d~cad"cty lue 
Eue Lnoei torn.us ::ielanoix:erus 
Pu rpose code : 
Area code 
Ceucond.code . 
'la lid i ty code · 
91) 11 Speød : 30 Jo:.n• 10 
Lono w 1651 
1)4 4 57 C11.TCH /HOUR: S378 • .Z8 
CATCli l.HOtm % OF TOT C 
wight. nunbe r :s 
l26~ l4 58712 
1034 .84 21404 
r,9i 16 6888 
78 80 }84 
1!. 44 1?4 
!12 4 8 16 
44.28 820 
)7 .12 164 
H 16 492 
)1).16 72 
.'.?9 .!i.l 164 
ll 4$J '34 
60. 11 
19 . 24 
12 18 
1.47 
1 40 
0 98 
0 82 
0 ' 70 
0. ss 
0 .56 
0 ;; 
0.21 
SAMP 
1614 
Tatol ~ li>OO'S 
OR FRIDTJOF NANSEN 
DATE: 2 /11/99 
PROJECT .Wl 
';EAR TYPE PT No "I 
?ROJECT STATION ~4 3 
PCSITI0N=Wt N 13 1'> 
s tar t 
T IME : 23:1} ~ ')~ 
LOG . 3089.lJ'.7 
iatop -:lur"t i on 
2 ) . ..!~ l\J l!i trnn • 
J!.)q,) ?6 \) "18 
FOEPI'R; ~ 
BDEP!'li . l ~ 
Towi ng rji.r 
Sorted: 34 KQ 
SPEC IES 
Braeb.ydeu t erus aurit:ua 
Slll'dino lla maderene i s 
Chloro~ccmbrus chryiNrutr 
l\rius l a t iocu t a tus 
Spbyraena upbyr a.ana 
Sardir.ella a\lr it:o 
Selene dor 9 ali:1 
Pcaada•Y• jubelini 
Oeca.pt.enui rhonchu• 
Decapterus punct at:lJØ 
S'uelnoetofl'lus melanopterua 
Go. leoides decadac:t:ylus 
Pen.aeue notia li:s 
Sepi a o l~gano 
Il i.sba africana 
Peno.eu s ker a t hunu1 
s 
W! re out 
Tota l =~tc:'!l. 
?Jrpo5ra c:o•Je 
Ar"~ cCYJo 
~11rCond code 
'lall di ty cori-e 
8-:1 m Speed JO kn • lQ 
Lono w 1 "101 
~ATOf/HOUR: 1038. 32 
O:ATC'K/HOUR \: OF TOT C 
....-elob.t mrnbers 
l?0.80 64.qQ 
126. 40 454 4 
24S 60 S2$0 
14 S6 160 
n 60 &4 
14 08 128 
9 . 60 160 
8. l2 24 
16 128 
20 3.Z 
20 !.2 
S6 160 
92 128 
28 J2 
1 28 12 
0 .64 96 
)4. 15 
31. 4 4 
Jl .65 
3. )3 
2 .27 
l l6 
0 92 
0 80 
0 .40 
O.H 
0, )l 
O .2S 
0 18 
0 .12 
0 12 
0 06 
St.HP 
1615 
1 616 
Totol )04i20 lo011 
OR. FRIDTJOF NANSEN PROJECT W3 PROJEC'T SThTI::>N 844 
DATE· lit l/99 ljEAR TYPE: PT No . 4 POS IT ION: Ldt N 1 31 ~ 
~tut stop durn lun Long ~ 1111 
TIME ·11 l8 28 02·08·11 N <mini Purpose -::ode . 
LOG H 06. ll Ho)8 i>l l 68 Area code 
POE?ni: I) 0 
BDEP'rn Sl SS 
To· .• dnc;r ·1ir' i1oø 
Sorte-:1 . 40 K";'J 
SPSCIES 
Sordinello ourlta 
Dec:apterus rhonchue 
Sardinella maderensis 
Trachurus treca• 
Sco mber jo.ponlcus 
Alec t. l:J .alexandr.inus 
Selene do r satie 
Echene.i ø naucratos 
T e t a l 
Wlre out 
·~ar<::ond code. 
Valid.lt:y c:>d.•1 
150 m Speed: 3..2 kn• lO 
l "19 74 CATCH /HOlJR 313.!9 49 
•".:ATOi/HOUR \ OP 1'0T C SAKP 
we.igbt nw:1bere 
l'jB ao iaso 14 n 1618 
28 40 110 1 90 1619 
21 40 150 S 9S 1611 
16. 4 0 )00 4 56 
12 .00 70 l 14 
9. 88 8 . 75 
2 . 2() 10 61 
0 . 40 2 11 
359 48 .;9 . 99 
FRlD'TJOP t~NSEN 
]/11199 
DR 
DATE 
PROJECT: W) 
•::;E.AR TYPE: PT tJo · 4 
PROJECT STATtON· 845 
POSITION· Lat N 1 l25 
!Start: atop dur111t:: 1.on 
TlKE ·08 . .?0.2.2 09 00 . 32 40 Cn.ini 
L.x 1 H6i.6o 316) 00 1 lS 
PDEPMi: 5 5 
BDEPTH: 38 40 
Towi.ng dir . 21 01ll wlro out: 
Sorted. lO Kg 
SPECIES 
Sardinella aurlt::.a. 
Decapterus rbonchuø 
Chlorc scombru& cbrys:urus 
Sardino 11 a ?Mldorenø i s 
Ec hcneis naucrotes 
Selene doraa.li • 
Scomber japonicus 
Total 
Totol -:: a tcl\ 1 
Purpose co<i@ · 
.\rea code 
GearCcnd.cod& 
Validi ~y codc 
U O m Speed: lO 
LonQ W 1708 
kn•lO 
30 .00 CATCH/HOOR: 4S 00 
CATCH/HOUR 
'#eiqbt 
2 31 
2 .13 
0 .60 
0 36 
0 . 2"1 
0 .1 13.t 
0 .15 
nt.""nb&re 
18 
17 
2 
3 
2 
2 
2 
\ OP 1'0T C SAMP 
s 13 
4. .13 
1 . )3 
0 . 80 
0- 60 
0 .33 
• 33 
13 25 
1680 
1681 
DR PRIM'JOP W\NSEN 
DATE: )/11/99 
PROJECT W3 PROJECT STATI ON. 846 
CEAR TYPE BT No · 2 POSITION:Lat N 1324 
8t.b.J"t 
T IME · 10 1 29 . 18 
s t.op du.rat lon 
LOG : )1 74 16 
10:48 :58 20 lrnint 
3175.95 l l) 
PDE?I'JL 23 2S 
BDEPI'H1 2 3 
" To•,o1in9 dir. 210ø Wi re out 
Sort•d1 28 Kq 
SPECtES 
Brac:hydeuteru• t11ur ! tus 
Sardinella madorens i s 
Chloroscornbru& chrysurus 
Sel en e dorrro.lio 
Lagocepholu• laevigatus 
Trichlurus lept\.U"'\lS 
Ca leoldea decada.ctylua 
Oecapterus rbonc:bua 
Selar crw:umopbthalauø 
Tot:al 
Total catcb 
Long W 1702 
Puqi<>se code, 
Area code 
GearCond .code. 
'Jalidlty codo: 
80 m Speed: lO kn • 10 
71.21 CATOffHOUR: 
CATCH/HOUR \ OP TOT C 
'Weight nu:nbe r e 
1 )9 os 21}0 
41 .10 l!)4 
19 . 50 249 
4. 50 45 
i .as 15 
2. 70 15 
1.SO 15 
1.08 6 
o 7S 
213 63 
65 .09 
19. 52 
9 . 1) 
2 .11 
l..H 
1.26 
o. 70 
• '1 
• 3S 
100 .00 
21 l 63 
SA.'!P 
168J 
DR. FRIDTJOF NANSElJ 
DATE: )/11/99 
PROJECT.Wl PROJECT STATlON. 847 
GEAR TYPE: PT No 1 POSITION: Lo. t N U26 
a t. art !Jtop durat ion 
TIME 12 ·06 SO 
LOG . )186. }0 
lJ 36: 16 29 lr.tin> 
ll.SB . ll1 l '75 
F DEP'Mi I 10 10 
BDEPTH . 11 16 
Towlno 1ir · l8So WL re out : 
Surted· l!> KQ 
SPEC IES 
Spbyraena. sphyraena 
~bloroscor:tbnie cbrysurus 
sardlnolla Jl'la dorensls 
Brt11chydeuterue aur l tus 
Sccu:tberoaorut1 tritor 
:;.elene dorsal l e 
Sa::-dinello aurito 
Ethmalosa f llllbriCtita 
Sp hyrna lewini 
Drepane a fr le ana 
P.araga.louo poet or a l is 
Tet.al 
Totol c oitcb.: 
Long w 1656 
PIJrpose co-:l.o 
Area coda 
•1e.arCond cO'i-e i 
valldl ty cod.oi: 
100 !'ti Speed. H kn" 10 
41.)f.i 10 CATCH/HOOR: 
CATC"H /HOUR \ OF TOT C 
-.~ lght nurnbe:os 
BS.34 6.21 
200.11 3854 
183 . 10 16SS 
10.2 41 26J8 
8 1 21 19 
12 93 234 
9 93 l)O 
8 79 79 
) 21 .2 
.1 . 19 l 
0 . 9S 2 
840 .19 
28 0 1 
J3 .s2 
ll 79 
12 19 
• 67 
1-'-'4 
1 17 
l.OS 
• l• 
• J6 
0 .11 
100 . 00 
-'340 21 
SAMP 
168.3 
1684 
DR PRIOTJOP NANSEN 
DATE. ltl 1199 
PROJECT:Wl 
GEAR TYPE: PT No· 7 
P~ STATION . 848 
POSITION: Lat N 13lS 
sto.rt 
TIME · 14·491S3 
LCC : )206 .01 
FDE:PTH: 10 
BDEPTH: 19 
::s~op durat. ion 
1S·19 40 30 lrril.n) 
uoa .02 1 99 
10 
To""'inq di r 
20 
••• Wire o ut 
Pu rpose code . 
Area coda 1 
GeiuCond , codo ~ 
Validity codo: 
120 m Sp.eed. 35 
Long w 1658 
Sorted SS Kg Totol Ctttch: 15 69 . }4 CATCH/HOUR: 7118 68 
SPECIF.S 
Sardinella ra.ad&r~nøh 
Pa.raqaleuø pectoc-al i !i 
sardinella ~ur1 ta. 
Tric hiunie lapt\.l..Nø 
Scomberomon.iø t.rlto r 
Sphyraona a p hyr.:lena 
Brachydeut eru• ouritus 
Sthl:lalo~a fixlbriata 
A.r i us la.tisc:ut:o.tus 
D.asyatis '%largo.rita 
Pomadasy~ jubel ini 
l'ot..al 
CATOl./HOUR \' OP 'rof. C 
wei9ht nunt-ere 
)945 .00 ll12 
111)4 00 1950 
S61 .00 4800 
264 . 00 4SO 
261 .oo 100 
216 . 0 0 6 00 
48 .00 1200 
45 00 lSO 
l9 .00 1 so 
21 00 150 
14 68 36 
11 78 68 
54 9S 
24.51 
7 .81 
3.68 
l . 64 
) .01 
0 67 
0 63 
• '4 
0 . 29 
0 . 20 
SAKP 
1686 
1685 
3 
DR. PRIM'JOF ~NSF.l-1 PROJECT·W3 PROJECT STA.TIOO S4~ 
DA.TE 4/11199 .:;r:;.a TY?Ei PT No 4 POSITION· L4t. N 1344 
.st,,,rt ø top ~rot ton 
TfME 00 ~ 20 24 •)I) l S6 14 30 lra1nl 
LOG 3281 .8f) )28S 12 l.84 
FDEPTH: 10 10 
8DEPrH; 7S 92 
Purpose coo:M 
Ar•a cOtie 
•:;&arCond ccrl~ 
'lcllidity c o-Oe ' 
Lonq W 1 Jl9 
Towin9 d i r 1 J62ø Wire o ut lSO m Speed )') k.n•ll) 
$o!"ted · 41 KQ 
SPEC'IES 
Trochurus crec<'lle 
Sardlnellcl ~u.trita 
Scomber japonicu9 
Sphyraena sphyra~ma 
Lagoee p ha.lus laev ir;ratu9 
Al'31ct:: i e a lexandr l nus 
Sepia elega.ns 
Sa.uri& b r osiliensls 
Boops boops 
Pietularle: tabacc.ria 
Spboero.lde:J s penqleri 
omICtn'H[OA.E 
Total 
Tat.al cat:ch l68 .4) CATCH/HOIJR 
CATOt/HOUR \ OP TQT. C 
~ lgbt n\:llbeTS 
481 60 2SL?O 
t22 40 !040 
106 00 2800 
8. 40 60 
3. )6 4 
) 04 4 
2 .02 8 
2 00 .2 80 
l.60 180 
0 84 4 
0 80 40 
0 28 2 
714 H 
5S.6 3 
11§. 61 
14. 39 
1 14 
0 46 
0 41 
0 .21 
o .. n 
0. 22 
0 11 
0.1 1 
0 .04 
~ 
136 86 
SAMP 
1683 
1697 
DR . PRIUI'JOF w.NSEl'/ 
OATE: 41 11/'19 
PROJECT.W3 
GEAR T~P8 · PT No• 4 
PROJECT STATION: $50 
POStTION: C.at N 1144 
St.art øtop tluration 
TIME :02:24:10 Ol.41.09 23 !t1iin J 
LOG : 3295 'JO l296. 70 l . lS 
FDE!PTH: 10 10 
BDEPTff, 46 49 
Tovln9 tlir 1 262ca Wir~ out 
Sorted: 3!1 Kg 
SPECIES 
Sa.rdinella .aur i t:a 
Sa.rd.inolla l:'la derensia 
Tro.c:hurue t:recae 
Decapte:cus rhonchusi 
Sce>&b4tr j&J>Onicus 
Dactylopt:i!rus vol it::a.n ø 
Todarodeø sagittatus 
?100ACM'11t:IDAB 
Octopuia vulgaris 
ANRAAOO 
Total catch: 
Pu:rpo~e code : 
Area coda 
CearCond.code : 
Vc.lidity code: 
160 m Speed: 35 k.."'1°10 
Lon q W 1 711 
119.)) C'ATCH /HOUR · 1876. 51 
CATCH / HOUR t •.)P TOT. C 
'Wl!liQht nuntba r s 
1358 . 61 9916 
)49.!»7 2137 
7l.4) 817 
59.2Z 329 
16.41 110 
14 . .24 ~!i 
2 ' 19 ss 
2 14 ) 
0 .57 3 
0 10 ) 
12 . 40 
18 .63 
391 
3.16 
• 88 
0.16 
o.u 
0' 11 
0 .Ol 
0 03 
SAMP 
1 690 
1689 
1692 
1691 
Total ~ 10001 
DR. PRlDrJOF NANSFl'-1 
DATE: 4111/99 
PROJECT·W3 
CEAR TYPS 1 PT No : 1 
PROJECT STATI ON: 8~1 
POSITtorl·L.ct.t N B45 
:Jtart Stop durat ion 
TIME :04:S6:18 05·10.4) 1 4 (t11in1 
LOG . Hl2.93 3113.19 O 84 
P DEP'm: 10 10 
SOEPTH: .2S .Z6 
Tow!ng dir · 210ø Wire out: 
Pu.rpose code: 
Area code 
Gea..rCond.code: 
Va lid i t.Y code ' 
l~O 111 Speed.1 35 
Long w 1701 
kn" 10 
Sortødi 31 Kg Total Clltcb: 144 1 88 CATCJt/HOIJR 6 179 . 49 
SPECI ES 
S ardln•lla iaoderensia 
Chloroecalllbrus cbrysurus 
Bracbydeut::erus a.uritu e 
Sardin•lla aurit11.. 
Decaptaru~ r honct\ue 
Laqocaphalus laevil')3atus 
Penaou ø not iall.s;; 
Daeapt<il rus p.i_nc tatuø 
Arlus l atiscu c at.ufiil. 
Ponaeu• ker5t.tlun.i. 9 
>.leet: i s 'li!xand.rinus 
Echenals naucrat.es 
Total 
CATCH/JiOUR l Of' TOT. C 
...,.,ight. n\.Sl'lbers 
4l18 11 68.26) 
1082 . 14 21814 
418 11 8861 
147 00 .?.?6 3 
11 S1 94) 
26 40 189 
19 136 566 
15 09 P 7 
14 Sl 9 
3 ..," 189 
l 29 4 
I) IJ6 4 
')}19 i) 
10 96 
11 S l 
6 78 
2 39 
1 16 
1 43 
0 l1 
0 24 
0 24 
1).0~ 
• >2 
• 0 1 
lOOTo 
SAMP 
1693 
1694 
DR FRIDI'JOP NANSEN 
DATE: 4/111'}~ 
PROJECT.Wl 
';E,\R TYPE : PT No " 
PROJECT :i:TATION ''Ji2 
POSfTf•)?J U c N l l49 
s t:.,,rt at op durat ion 
TIME . 06: 2: ~t ."!8 1J6 49:2l 2() imln) 
LCC : 3324 70 332~ 11) l 1)6 
FOEPTH: Sl) S 
BOEFl'H: P P 
Towlng :Hr HOø Wire out · 
Sorted1 l4 ttQ 
SPECIE.S 
Chloroscombrus chrys uru 111 
Sardin& l l 11. ?l!ade ritn111 i e 
Pcm11da111ys jubel in 1 
Bracbydeut~nJS aur i t:us 
Pe naeus not i a lia 
Arlue beudelot.i 
Tot.al ca.tch: 
Sepia offlcinalis ble rredda 
Pe naeus kerathurus 
Long w 1-':i ', ? 
F\Jt'l)OSe c ode 
Are" code 
·;a<'l.rCond. code · 
'lc.l ldlty cOOe · 
81) 11 .:)peed · lO 1<.n • ) IJ 
l 16 00 CATCH /HOUR 
CATC'H/KOUR \ OP l'OT C 
woi9ht nuiubers 
634 50 1266) 
l6 .!> 4 151 
19. )2: 42 
12 18 840 
2 10 ?) 
2 10 21 
0 84 21 
0.42 21 
89 .6J 
s 16 
2 73 
1 72 
o. }0 
• 10 
0. 12 
0 06 
108.l)O 
SJ\MP 
1695 
Total ---m-Oo ~ 
DR FRIDTJOF W..NSEN 
OkT E 4 111199 
PROJECT Wl 
•::EA.R TYPE- PT M:>:1 
PROJECT STATi ctJ 0~3 
POSITION· Lat N 11~4 
&tMt s top durat i on 
TIME 
LO:: 
f"DEPI'H 
BOEPTH 
. .:>8 .41- 21 
H 41l 30 
1 0 
17 
oJ'l 11 08 10 •tdn1 
H4.! IS 1 14 
10 
n 
Towl ng -ilr . 2?0ø wlre out· 
Sor ted · i; 1 Kg 
SPECIES 
Sarmnella madarensis 
Paragaleus peccoral 19 
Chloros combru• chcyøurus 
PO?Da ddl 9 ;'9 jW>al lni 
Scomberamoru~ t:r itor 
Sa.rdinello. o.u r l t a 
Pcrnadasys inc løuø 
Fla tulario. tabelc.o.ri a 
Selene dors a li• 
Total catch 
Purpose cotte 
Area c-xJ.e 
Gea.rCond code · 
Va lidity code· 
80 r. SPQod )0 
Lonq w 1"100 
359 4.1 CATCU/HOUR. 71'J il4 
CA.1.'CH/HOUR 
weiqbt 
122 S6 
198 .so 
94.0B 
S2 . 3-:, 
14 . 24 
8 .96 
3.64 
3.35 
0 8 4 
n umber • 
~14 
168 
l108 
1288 
16 
70 
14 
28 
14 
\: OF TOT C Si\MP 
44 81 
J7 .66 
1l 09 
28 
1 6 
1..25 
" 47 
12 
1696 
Total ---=n:B84 ----ioo:oi 
OR . F RIDTJOP NANSEN 
DATE. 4 /11/99 
PROJS'CT ·Wl PROJæt' STATICN· 11~4 
•'.;EAR TYPE; PT No 4 POSITION·Lat: N ll~S 
•tart: 
TIME 110119:1)6 
LOG iBS0 .) 2 
s top durat ion 
11:1J : 1 2 ;i t 11. lnl 
l3Sl . 01 l . F.tS 
FDEPTH· S 
BDEP'I1i 1 ); 
Towinq .o;ilr : 
Sorted1 14 Kq 
SPECIES 
Lo.goceph.eLlus l aev iQatus 
Spbyrna r:r.okl!ll'ran 
O,,.ctyloptø rue vol lttms 
Sphyraena g uaeboncho 
A.lectis alø xa.ndrlnus 
Ecbeneis naucrate ci 
ChloroscoMnJ• chrysurus 
Pcnadasys l ne 19\ls 
So.rdinello aurita 
s 
32 
90• Wl re out . 
Tot: 0il c o.tch 
Purpose c odo. 
Area cod.e 
Ge.arCond .codo · 
Va.I id.i ty c od.e 
Long ..... 1109 
110 ~ Speed. lO k.n • to 
14 JO CATCH/HOUR · 16 38 
C~TCH/HOUR 
W&ight:: nu::nbor• 
6 .ss 39 
2 . SB 
1. ss 
l 38 
L1S 
1.13 
0.81 
0 . 69 
0.23 
\ OF TOT C SAMP 
41 82 
lS . 75 
9. 46 
s . 42 
1 02 
6 . 90 
4 9S 
4 . 21 
l 40 
Tot:al ~ ~ 
DR. PRI UI'JOP NANSEN 
DATE 4fll /99 
PROJECT~Wl 
(;EAR TYPE PT No · 7 
PRO.JECT STAT! ON: ass 
POS ITION'1 Lat N 1409 
Stdrt 
TIME i19 12104 
s top durat ion 
19 · 41 .14 29 tml n J 
LOO 3429 81) H31 45 1 Si 
FDEPTH1 S 
BDEP'm· 19 ' 21 
Towlno -:l i r: lOO.Ø Wiro out 
Sorted: 40 Kg 
SPECI ES 
POllladAs }'& p o rotøt i 
Brachydeut.e ru9 aurltus 
Chlon>s coabrua chrysurus 
La9ocepbalus taevioatus 
A.le c t l• alaxandrinu• 
Tot.al c acch · 
Sepia ofticinal la bierredda 
r,.deoi~s <iecadactyl us 
Arius heudeloti 
Sardlnella maderens.i.s 
Pom a.dasys l n c i.au a 
GERREIDAE 
Sphyroen.a quachancho 
Decapte~s :-honcbus 
scomber japonlcus 
Plectorhlnchus :nediterr~cu-s 
Octopus vul9ari s 
Dactylopterus vol it.ans 
Pendt!uS notlaii a 
Echeneis m1ucra tol!I 
Sa.rdinella aurit.a 
Pa9ellus bt'lllottli 
Sel ene dore al i• 
Lollgo vu l gariø 
Chllomycterua spinogus lllSUrf!t 
Scorpaena $tOphanlca 
P seudupeneue prayQnøi.10 
Purpo5e coc:kt 1 
krea c.odø 
Gea.rCond .cod• 
Volidi t.y cod:e· 
Long w 1104 
80 ~ Speod: lO kn •IO 
40 .02 CATOl/HOlJR . 82 .80 
C'ATCH/HOUR 
t..>eigllt 
11 .Sl 
16 1 4 
8 69 
6. 5i O 
s . 42 
4 .16 
L9 l 
3.02 
2 . 07 
2 . 03 
1" 
1 9 0 
1.49 
l 28 
1 08 
l 03 
0 99 
0 .t;2 
0 , . 
0 . 41 
0 . 41 
0 '1 
0 17 
0 . 12 
0 08 
0 08 
numbo r11 
46 
192 
14 
1 4 
to 
41 
10 
4 
I~ 
12 
l~ 
' l~
2 
~ 
46 
2 
2 
2 
~ 
74 
1 
29 
\' OF TOT C SAMP 
21 5 3 
19 . 49 
io sa 
" .8 $ 
6 " 
' 7> 
4 " I 6S 
2 .so 
2 , , 
2 . 40 
2 "29 
l.80 
l " 1 30 
l ~4 
1 .10 
0 " 
o 6S 
0 .so 
0 . so 
0 " 0 .21 
0 14 
0 .10 
o to 
1691 
Tot a..l ~ 100 . 00 
PROJECT :W) PRO..JECT STATIGN $')6 DR FRU1l"J OF NANSEN 
DATE 4 /11/99 ~:::EAA: TVPB> PT No 4 PCSITION;La.t N 1 4 14 
at:art: !itop durat i ori Lonq W 1"25 
TIME :221 4 0 .19 H:lO:lS 30 (mlnJ Purpose code i 
Ar<"la c ode 
Ge.a.rCond c ode 
Va.lid! ty code 
LOG . J4 S6 sa 34$? . 8 $ 1 26 
FDEPI'H : 10 
BDEPTH· 9 1 
Towlng -ilr . 
Sorted1 30 Kg 
SPECIES 
Tc-a.c hur u& t.rec:a o 
Ar lomma bond.i 
Scor.tboi!-r j a ponlc ua 
Dactyl opt oruo vollt.o.n.9 
ANCtnLL !FORMES 
Selene dor•alh 
Sepiola rondel•t i 
Tot al 
10 
Wire out 
Tota l caccb 
120 n. Speed . )0 kn ° 10 
4S-11 CATCH/HOUR. 90.12 
CATOi/HOUR \ OP TOT C SAMP 
'#8 i.qht. numbers 
81.84 S6S9 90 . 71 1698 
s_zo sea 5 . 76 
l .S6 24 1 . ?3" 
072 6 0 . 8 0 
0 4.2 ..! 4 0.41 
0 .24 18 0 . 21 
0 24 4 0. 21 
90 J2 100 .01 
4 
DR. FRIDl'JOF NANSEN 
DATE· S/11 Ni 
PROJECT W3 
-;EAA TYPE' PT No . 4 
PROJECT STATION. 8S7 
POSITIOU Lat N 141S 
9tart: e t o p dur~t.ion 
TIME . 00: 28 29 \10 1 S l· 20 2S C•inl PurpoH code: 
Lo-no w 17H 
LOO 'l.:6S . 24 )466 S6 L 29 Area .:ode 
PDEPl'H: 1 1 Oea.rCond code: 
SOEP'I'H : H l lS l V&lldl ty code ~ 
TowinQ d lr 1 .l10Gi Hire o ut: . 160 Ill SpeiKi: lS kn• 10 
Sorted 19 Kq Tot al c a.t.c h . 71) 1) 4 lBl. )0 
SPECIES CATCH / HOUR \- OP toT. C SAMP 
Trichiurus lepturus 
H'YC'1'0PH1DAE 
S EPIIOA E 
Trac:h~ tre c a.." 
TRACHIP'I'ERIDAE 
we i'>lbt nuinber s-
l Sl 22 9!>2 
21 89 l lS94 
4 . 'JO 2333 
0 96 998 
0 !il l 
84 .S l 
12 07 
2 .$9 
0 53 
0 29 
Total 
-----m-:10 ~ 
DR . PRIOTJOP NANSEN 
DATE: 5111199 
PROJECT: W3 
~EAR TYPE= PT No 4 
PROJECT STATION• ese 
POSITIOU· Wit. N 1425 
s t.art Stop dura t i o n 
TrME :03.29.29 03.S91ll 10 lt11inJ 
LOC : l481 1S l489 . 87 2. 10 
POEPrn ' 1 1 
BDEPni · 9S 94 
TQwlng d i r . 90ø Wire out 
Sorted· J5 Kq To~al c at::cb: 
.9PECIES 
Tcacbu.nJs trecae 
~r jo.pon1cu9 
Tricbiurus lepturu s 
Arionula bond.i 
Cypselucu!i pinnat: iharbatuø 
Eche nel a nauerat.es 
Sa.rdinella aurit.a 
Long w 1129 
Furpose code: 1 
Are a code : l 
(' ... tt.rCond .code' 
Va lidlt.y code. 
160 m Speed: 3S k.n °10 
444 .B CATCHJHOORs 
CATCH/HOUR ' OP 'OOT. C 
'•"8'19ht nun.botre 
464. 40 .:!0488 
l8l 80 7 176 
2S .00 1S6 
10 40 182 
2.60 26 
2 00 4 
0 26 26 
S2 27 
4) 20 
2 81 
1.11 
0 29 
0 .2l 
0 0) 
808 . 46 
SAMP 
1699 
Total 
-s98.46 100"00 
OR. FRIDTJOP w.NSE.N 
DATE: SJll/99 
PROJEC1' 1 W) 
GEAR TYP&~ PT No-4 
PRO.ÆCT STA.TI ON : 859 
POSITIO?LLat N 1 42 S 
s t.ilrt s top d urat ion 
Tl.KE : OS. 31:12 06105:16 28 (Ainl 
LO:: : 1S01 31 3503.21 1.82 
PDE?ni : 1 1 
BDEPTH ' 40 36 
Towing d i r · 9 0121 Wire out 
Sorte d : 28 Kq 
SPECIES 
T rachurus tre cae 
Sa.rdine lla aud t a 
Decapt.eruø rhonchuø 
Pomadaa ya inci9U9 
Page llus bollott.il 
Euthynnue alle t.te ratY l!I 
Seombor japonlcua 
1'rlgla ly :ro 
Boope boops 
Octopua vul9arie 
Laooc:epha.lus la.ovi9atu9 
ECHEllEIDIDt\E 
Ph~ularla t abac a. ria 
Selene dor s .alis 
Total c a tch 
Long w 1 715 
Purposo code; 
Areo. cod-a 
'ieorCond.ccde • 
Vo.lidity code: 
130 M Speed; 1 0 Jt.n•10 
il-10 CATCHrHOUR1 
CATCH/HOUR \ OP 101' C 
we iqht nt:lllbers 
ll .l9 429 
li Z1 2 4 2 
26 79 392 
21 1; 146 
16 so 161 
ll.29 49 
7 .so 71 
l .11 4 
1.50 21 
H 4 
29 11 
4l 
11 118 
20 S 4 
17 .96 
17 59 
14 28 
10 .93 
8 7 2 
4 92 
2 04 
0 98 
0.91 
o.a, 
0 .28 
0 1 4 
0 .01 
152. 36 
L'702 
1700 
1101 
1103 
Tot a l ----w:-r; 100 0 0 
OR. FRIDTJ OF NJl.NSFJll 
DAT~ S r11:99 
PROJECT W) PROJECT STATION: 660 
GEAR TYPE· PT No i POSIT ION·Wt N 1435 
s t4rt a top 1:1.1r-!lt l on 
TIME ·09 B l 8 \>9 : .al 26 18 C:nin1 
LOO . 3S 21) 09 3~l'5 H 1 04 
FDEPrH: l'> l\) 
BDEPT'H. 20 .! l 
To...,inr;i ·:Ur ,p<~ Wire out. 
Sort.ed '51 1\9 
SPEC I ES 
Sardlnella 5.u r i'ta 
Sa r d ine lla øader e n e i 11 
Dec.apterus rbonchuø 
Cb l oroecOll.brus chrywrus 
Oiplodus bellottii 
Alec t. l a a lex.a.ndr lnue 
F lstuh.ria taba.ca.ria 
Pcoadaa ys: jubelini 
Penaeus not i alls 
ECHENEIDI OAE 
Tot~l :::<\tcb 
Long W 1112 
Purpose eotje' 
Art!a :ode 
.~.-..rCond code · 
'Ill li dl ty c:x:le 
l O m ~pee•:L 30 k.n • M 
~o aa C ATC'H!HOUR 
'-'ATt1i / HOUR \ ·.)P ror. 
w iqbt nur.iibers 
l&2 i11 1"11 
e t;J 43 
4 Sl .20 
3 20 10 
1 4 0 40 
1 00 3 
0 60 3 
0 l ) 10 
0 l ~ 10 
0 u 3 
90 11 
4 io 
2.2) 
1 sa 
0 .69 
0 49 
O. lO 
0 16 
0 16 
0 06 
202 . 93 
SAMP 
170 4 
170~ 
Total ~ ~ 
OR. F RIDTJOF NANSEN PROJECT :W) PROJECT S1'1'TI ON: 861 
DATE: 6/11/99 ~ T YPE1 PT No 4 POSIT ION. l..at N' 14S1 
9t.a.rt etop -iura.t:. ion 
TIME : 21 49 : 02 00 06: }0 11 Cm in) 
LX :l635 . 66 1636 56 0 .88 
PDEPI'H : S S 
BDEPI'H: 65 85 
Towing dlr 1 20• Wlreout: 
Sort.ed Kg Total :::.at.cb ; 
SPECIES 
Trachuru" trecae 
Trichiurus lepturus 
S ardlne lla a.urita 
Spbyroona. s phyr aena 
Scomber j aponicufl 
Lollgo vul;;ia.ris 
Laqoc-.ph4 lus la.ev lqat:us 
Ar lcouaa. bond.i 
Toe al 
Purpoee code: 
Aroa c ode 
GearCond .code: 
Validi t.y code; 
1.20 m Speed : 3S 
Lonq w 1718 
493 95 C'ATCH /HOUR: 1143.lS 
CATCH/HOUR t OP TOT . C 
welqt\t: nu...bers 
149 B 22182 
408 71 21 00 
187 5l 54194 
106 !)4 9 00 
44 4'1 l11 
29 65 159 
lS SB 159 
l 06 '>3 
42 ,.:, 4 
21 44 
u 23 
6 ll 
2 " l 1 0 
0 .91 
0 .06 
99 .96 
SAMP 
1106 
1107 
OR PRIDT'JOP NANSE?i 
DATE 6111/99 
PRDJECT:Wl 
.:;0,p TYPE PT N::i .; 
PROJECT STA.TICN: 861 
POSITION Lat N 1456 
St.art 
TIME Ol : S0,41 
LOC : 1649 14 
POEP'MI· S 
BDEP'J'K: 6) 
e~op 
O:? . 0 4 OS 
3650 02 
' 
Towin9 ~ir 
•• 
1110 
durat: ion 
13 tm in! 
0 68 
Wire out 
Sorted : l1 Kq Tot al c a -:c:h 
SPECTES 
Trac:hurus trec:ee 
Brachydeuto cus aur i r;ua 
Sardlnella r20.deren91ø 
Dec41>terus rhcnchus 
Spbyraona s phyraena 
ScOA'lber j aponicu.!J 
Da.c:tylopterus vo l i tane 
Trichiurus lepturuG 
Urasplo •ec:undo 
Seplo ottlcinalis b ierredda 
selene dor•alis 
Saurido. brasilien•h 
LoU90 ·ro.lgaris 
Decaptorus tJUnCta tuø 
Lagocaphalus lllleVigat.uø 
l'otal 
Purpo.se c:ode r 
Are.!11 code 
•:;ea.rcond code: 
"Ja lldi ty code 
160 • Speed 35 
Leng w 1109 
1tn• 10 
812 .90 CATCH/HOUR · 3751.85 
CATCH/HOUR \: OF TOT C 
•lfr'eight numbars 
1896 . 37 )~64L) 
'j4 S .18 4468 
461 08 1920 
~n 89 426S 
L.P 94 1521 
69 os sos 
54 . 83 )05 
50.77 812 
40 .62 203 
l2 . 49 5S2)1 
22 34 102 
6 i)~ 1218 
6 1)9 102 
.2 \)) 20 3 
l 02 .203 
·p4 5 . 39 
50 S4 
17 .21 
12 4!> 
e .61 
l.41 
1.84 
l.46 
l. 35 
1.08 
0 .81 
0 .60 
0 .16 
0 .16 
0 . 05 
0 .03 
~ 
SAMP 
PlO 
DR. FRIDTJOF NM2SE?.J 
DATE: 6/11/99 
PROJECT·Wl 
CEAR T't'PB1 PT No· 4 
PRO,JECT STA.TICff· 86) 
POS IT ION: Lat N l !>03 
start ø t op dureit ion 
TIMB :03:43:11 Ol:S6:02 1l lmlM 
LOC i 3659 96 3660 1J 0 16 
PDBPTH~ 5 5 
BDE.Pl'K i 12 S 1 )2 
Towi ng dh' i )11o Wire cut 
Sorted: 30 KQ T ctol c:a.tcb 
SPECIES 
Tracburus trachurus 
Tot.al 
Looq w 1117 
Purpcse ccde 
Are.a codo 
•;earCond code : 
Va.lid.ity cod.e: 
160 "' Speed1 lS kn • to 
S19 88 CA.TCH/HOUR 2616 37 
CATCH/HOUR % OF TOT. C SA.HP 
wei11ht nl.D:lbor& 
2616. 37 19292 1 00 .oo 
2676.37 100 00 
OR. FRIDTJOF NANSEN 
DATE. 6 /11/99 
PRoJECT:W3 
GEAR TY'PE · PT No·4 
PROJECT STA.TJON: 864 
POSITION, Lat N' lSO S 
start 
TIME :09 : 14·15 
LOO :3706 . 24 
s top durat ion 
10 11 ·38 6 3 lm 1nl 
l109. 49 3 lS 
PDEPTH: 10 
BCEP'nl. 4 4 
Tnwil')9 dlr 
Sorted. J2 K9 
SPEC l &S 
Chlc roec:ombrus c:hryøurue 
Sardlnella. lQAde ranliJis 
Bra.cbydwt.erus aur i tue 
Sardinella a.udt.a 
Laqocapha lus laevioo tuø 
S e l ene dona.lis 
Trac:huruø trec ae 
Trich luru~ 1-apturu~ 
Pagolluo b.'.:illotti.i 
PCC!\o.da.e y ø l nc i s us 
10 
38 
l'>o Wire cut 
Tot.al ca.t:c:h: 
LonQ w 1702 
Purpose ccdo 
A~oa c:~de 
GearCond .code. 
Validl ty code : 
l)O n Speed · lO kn • 10 
1 0 1 . 08 CA.TCH /HOOR 
CATCli/HOlfR \ OP TOT . C 
"'1tJ ir;rht num.børs 
185 . 64 1090 
144 . 51 6055 
114 44 1048 
8l. )9 )792 
49 0 3 189 
43 sa 19a 
24 . 80 3H 
14 67 168 
9 . 22 42 
3 35 21 
27. 51 
21 41 
16 .99 
12 )8 
7 28 
6 47 
J 68 
2 .18 
I ) 7 
0. so 
67). 41 
SAMP 
1112 
1111 
To'tal ~ ~ 
DR PRIDTJOP NANSEN PROJECT W) PROJErr STA.TION 86, 
DATE: 6/11/ 99 GEAR TYPE: PT Ne> 4 POSITIQN, L4t N 1524 
s tart s top dur&t ion 
TIME .16 : 51:55 11 06 21 14 tmlnl 
LOO :P67 . 16 1161.93 O 76 
FOEPTH: S ~ 
BDEPTH • 19 31 
Tcwinq d lr lf)ø Wire o ut 
Scrted: t;7 Kq Tot.a. l cat.cb 
SPECIES 
ChluroøecJ:'.l.brus cbrysurus 
Bra.chydouta~s auritu• 
Sardlnolla maderensiø • Juv-
Ponad4•Y• 1ub@llni 
Se l en e -lonalls 
Tr.,,c:hinus 4nnat:.u9 
Sardi ne lla aurlta · Juv-on iles 
Ili .!J ha a fric:4l1"-
RHINOPTEJHDAE 
Par!MJaleus pec:tora.lia 
Total 
Purpo$4l r.:ode. 
A.re a c:odo 
•At&rCon<l c<><Ie 
'Jalidi t:y c:odo 
Long W 16Sl 
l~() n. Speed )tl kn• 10 
1617 . 88 CATCK/HOUR 69~6 63 
CAl'CH/HOUR 
lo."Oiqht 
4234 . 29 
1916 .~'7 
463.54 
'}8 49 
80 .B 
110 23 
6 2 40 
.26 . 74 
11 57 
l S7 
6916.61 
nL1flbere 
1454 1 
14931 
2429 1 
210 
178) 
446 
3120 
22! 
4 
4 
i OF 'I'OT C SAMP 
60 69 
21 ,p 
6 .64 
1.41 
1. l S 
1.15 
0 . 09 
0 . )8 
0 . 17 
0.04 
99 99 
\714 
DR FRIOO'JOP ~NSEN PROJECT:Wl PROJECT STA.TJON: 866 
DATE: 6 111/99 GEAR TYPE: PT No:1 POS ITION, Lo.t N 1$34 
s tart stop d urat. ion 
TIH.E . 19 :5 2 ll 20.21 19 29 (rninJ 
LOG : 3790.84 3192 38 1.68 
PDEPI'H. 10 10 
BDE'Pni: l 1 2~ 
Towing dir . lZOø wire out 
Sorted : 15 KQ 
SPECIES 
Cblor osccmbrus chry9\lt"US 
Sardin-el la IQl!lderens ie 
Bracbydeut e rus aurit.os 
I U.cha o fricana 
Tr-lc:hlurus leptu.rue 
s ardina lla. 4urita 
Seh:mil <lcrsalh; 
La gocophA l us hev i.gat us 
Oecopcerus rhonc:hus 
:>pbyrdlana. guac:ba.ncbo 
T'otal c atc:h 1 
Leng w 164 1 
?u.rposo codo: l 
Area c:ode · 1 
CearCond.codo: 
Va li di ty c:ode: 
ao m Speed : 10 kn • 10 
453 44 CATOf /HOUR· 
C'ATCH/Hotm 1 OF ror. C 
~t9ht n1..110bere 
347 so lH4 
.?4'1 22 S.129 
211 94 24 21. 
4S . 19 5' 38 
32 28 242 
l.7.97 401 
p 2 1 430 
5 92 27 
5 l B 27 
0 54 27 
)7 .04 
26 Ol 
22. S9 
4 .82 
J 44 
2 98 
1 8) 
0 6) 
0. S7 
0 .06 
918 . 1s 
SAMi' 
1716 
1715 
Total ~ ~ 
5 
OR . F RIDTJ OF UANSE°ll1 
DATE. 1/1109 
PROJ BC'T :Wl 
•'.;F...\.R TYPE: PT No 4 
PROJ'ECT ::;T1\TION · 8:~7 
POSIT ION W..t; N 1S41 
start ~t op '1ur &t. i on L\>ng W 164.1 
TIME 
LOG 
01,24i4l .Jl1'>0: 4il io t:r.i .lnJ 
. 3818 98 }841'.> j)f; 1.87 
PDEPTil S '> 
BOEPIH: 49 4 '1 
Towit"19 ·:Ur 1 l'l 1>ø Wire out 
Sort~d: 111 Ko 
SPECIFS 
Tr1cblurus lept:urus 
Par09aleuø pectoral l• 
De<:aptarus rhcnchus 
Auxh t baz.ard 
Bra.c:h.ydeut.erus ~uritu9 
Sc:omber japonicus 
Trac hurus trecae 
Lagocepbalus laev- lqatus 
Trac:hlnotus ovatua 
Sphyrna z·ygaelld 
Strana teus f i atola 
04ccylopt.erus v olltans 
Aloc: ti• a lexandrlnuø 
Echanoie naucrat es 
Tot"' l t:a tch 
f\lrpose corle 
Ar.:l'a c:ode 
t:;ear~ond code 
Validity c:ockt 
160 " :ipeQ(f 3~ kn " H> 
116 72 CA."l'O! IHOUR : 
CATCH/HOUR i OF roT C 
wight nu:nNrs 
111 .:Z 3 1999 
ll6 98 t;8 
llS. .2"' 658 
6l 69 .2:'9S 
61 . 96 434 
~8 . 77 226 
36 35 19.2 
.29 . 17 23 
23. S4 88 
21 18 5 
u .sa 18 
lj .49 14 
5 Ol S 
0 14 2 
14 JS 
ltl. 14 
15' 11 
8. 71 
a .4a 
5 . lO 
4 .97 
4 01 
J 22 
2 .90 
l 04 
\). 75 
0 .;9 
0 10 
t'Otllll ~ 99 99 
no. eg 
S.\llP 
1718 
OR. PRIDTJOP NANSEN PROJEC'J':W} PROJECT STA.TlON: 868 
DATE: 1/11199 t;E>.R TYPE PT Ho:7 POSIT ION: La't N 1540 
sta:t 9top dur~t ion Long w 1?)9 
TIME :Ol:.2:6 00 0}·56 : 00 )0 lmln> Purpoae co(je · 
LCX: :3857 70 385l. 30 4 . 40 .Ar~a code : 1 
POEE'TH~ 5 S Gearcond code: 
SDEPI'H: 22 2 2 Val i di t y ccde: 
Towi119 dir· 36oø Wire out: 160 :ra Speed· 3 kn* 10 
Sort e d: 37 K9 Total c a tcb 68 .96 CATCH/HOUR 1)1 92 
SPECIES CATOl / HC'UR \OPTOT.C S.\llP 
Brac:hyde uterus aur i tue 
Chlorcs cotnbni.s c:hryøuruo 
Sardino l l a m.adecensh 
Ilisba. a fric4.na 
Tr ic:biurus l e ptUC\JS 
Sele ne dorsa l is 
Paro.galeus pectoralle 
Lagocephalus loev i Qa tus 
Sa.rdlnella maderensh - J uv. 
Sco:nberc:norus tritor 
Ca.leoideø decadactylus 
Trl!lcbinot us eva.tue 
Selar cru::t1.enophtba.l:Mu• 
Spbyraena guachMcho 
Pent a.no:llue qu inquar iuø 
Pen.a.eus not .ia.lia 
Total 
.,,;eight 
29 . .20 
23.92 
19 .oo 
1 4 . 32 
14 0 8 
l l.2 0 
1 16 
< 16 
4 .08 
.2.24 
2 .24 
l. '} 2 
l 16 
0 . 6 4 
0 . 4 9 
0 32 
~ 
numberø 
6J2 
500 
92 
)92 
216 
, 28 
4 
24 
684 
• 
• 28 
4 
• 4 
44 
21 l? 
17 34 
ll .O!> 
10 )8 
10 . 21 
9 57 
s .6l 
l 02 
2 .96 
I 62 
l ~2 
I l9 
0 ~9 
0 46 
0 " 0 .23 
~ 
1719 
1120 
DR. FRIDTJOF NANSEN PRCJECT :W3 PROJECT STA.TJON . 8 69 
DATE: 7/11/99 t;RAR TYPE: PT Ko:7 POSITION: l.4.t N l S44 
start •top dura.tien 
TI.11.E :04, 4.2 00 Olj·ll;57 l O tmln) 
Lono w 1639 
LOC · 3856 90 3859 lO 2 ll 
PDEPTH . 10 10 
BDEPTih 22 2.2 
To.,..lng dir .200ø Wire cut: 
Purpose code: 
1'.rea code 
GearCond c:ode · 
Ve lid i t y code : 
100 m Spo•d; )8 \.:.n • 10 
Sorted: 41 J.:g Totol catc:h · 1732 96 CATCH /HOUR ) 465 9.2 
SPECIES CATCH /HOUR t OP 1'0T C SAMP 
Sard.inella :nader~n•ie 
Sardin~ l.l a aud t,a 
Chlorosc:o~ru i; chry3\lrus 
Salene dorsa l ls 
Tcacblnotu s ovatus 
Pcmad.aa y s jube 1 in l 
Bracbydoutecus 'lur l t.u9 
<:i& l •oidaa dec~dactylu• 
Parooaleus pec: t::>r.,,1 l iJ 
stroma.teus fl11to la 
Llchlo. amh 
Ill•ha afr ic:lUla 
Trichluruø lept.urue 
? onaduys pero 'te t i 
Spb.yrna zyqa ena 
Total 
..... !qht 
USt5 3•) 
?IJO . OO 
4'3 ·) l) •) 
159 4 •) 
1'>6 8i) 
1 4S 8 0 
l.!3 l•) 
11.2 41) 
ll' B ~hi 
19 4.J 
5 .'? 3 •) 
40 00 
24 0 0 
14 0 0 
LS2 
~ 
numbora 
14400 
7'500 
11J400 
41,)80 
\S40 
240 
272') 
240 
ao 
ao 
ao 
'20 
.?40 
*" 2 
)i lS 
pH 
l 3 ~~ 
4 " 
' '2 4 .?9 
l " l .:! 4 
l 14 
2 2? 
l " l 15 J" 
0 ~· 0 lJ 
~ 
1122 
1721 
DR. PRlDl'J OF NANSEN PROJECT ; W} PROJECT STATION . 8 70 
DAT E: 1/11/99 GEAR TYPE: PT No 4 POSlTION· l.at N 1~49 
St.art e t.ap durat ion Lonq W 1639 
TIME :07 26 49 07·56 . .24 30 (111in> Purpose codo· 
LOG '39 7!> 9S 1817 7"> 1 18 Area code 
PDEPnt' : 5 5 Cear C:lnd code: 
BDEP'nl < 12 37 Validity code : 
Towinq dl r . 290ø Wire cut. l 2 S 1" S:p-eed1 30 1o1•10 
Sorted: Kg Total c:eitcb. 4 .? . 47 ::ATCH/HOUR 94 94 
S PEC'IES CAT<.li/HOU'R t OF lQT C SA.HP 
L.0igocepbalus laevi9a.tua 
~aptorus r hcnchus 
Sardlnella ma dftrens!e 
Parega.leu a: pe c:t.o r 111 l l s 
Br&cbydeuterus au r itua 
Da.ctylopt e rus vol i t M& 
Tricbiurus lept;urus 
Selene dor s a lls 
Total 
"we i ght 
32 1 8 
19 .12 
19 09 
11 . 00 
1 04 
0 7 2 
0 " 0 S6 
$ 4 ~4 
nunl:'Cr:s 
22 
110 
llO 
4 
10 
2 
lO 
20 
)9 1j9 
22 Sl 
12 .46 
12 9; 
l 22 
1) $5 
OH 
0 •• 
11.23 
Annex Il Instruments and flshing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fish 
abundance estimation. The Bergen Echo Integrator system (BEI) logging the echogram raw 
data from the sounder, was used to scrutinize the acoustic records, and to allocate integrator 
data to fish species. All raw data was stored to tape, and a backup of the database of 
scrutinized data, stored. The details of the settings of the 38kHz where as follows: 
Transceiver-1 menu 
Display menu 
Printer- menu 
Bottom detection menu 
Transducer depth 
Absorbtion coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SV transducer gain 
TS transducer gain 
Angle sensiti vity 
3 dB beamwidth 
Alongship offset 
Athwardship offset 
Echogram 
Bottom range 
Bottom range start 
TVG 
Sv colour min 
TS Colour minimum 
Range 
TVG 
Sv colour min 
Minimum level 
5.5 - 7.5 m 
10 dB/km 
medium (lms) 
wide 
2000 Watt 
-21.0 dB 
27.45 dB 
27.65 dB 
21.9 
6.8 dg 
-0.03 dg 
0.06 dg 
1 
10 m 
lOm 
20 log R 
-67 dB 
-60 dB 
0 - 50 or 0 -100 m and 100 - 350m 
20 log R 
-63 dB 
-40 dB 
A calibration experiment using a standard copper sphere, performed in Bafa dos Elephantos 
12 August 1999 gave the following results: 
Sv Transducer gain 27 .45 dB 
Ts Transducer gain 27 .65 dB 
2 
Hydrography 
Conductivity, temperature, density and dissolved oxygen were sampled regularly at CTD 
stations with Seabird 911 + CTD sonde. The salinity is computed from the data on 
conductivity hy the software retrieving data from the sensors. 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super" bottom 
trawl. For all trawls, the Tyborøn, 7.8m2 (1670kg) trawl doors were used. Complete drawings 
of the trawls used are included. 
Annex Ill Pooled length distribution by species and regions 
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Annex IV Stock length distribution by numbers and weight 
Sardinella aurita 
N (millions) Biomass (tannes) 
Length St. Louis- Cape Vert- Gambia Casa- TOTAL St. Louis- Cape Vert- Gambia Casa- TOTAL 
cm Cape Vert Gambia mance Cape Vert Gambia mance 
5 
6 
7 2.4 2 . .:1 9 s 
8 2.4 2.4 1.:1 1.:1 
9 2.4 2 . .1 H H 
10 4.8 4.8 51 51 
11 1.3 1.3 18 1E 
12 48 .7 1U 59.9 860 191 1 05E 
13 52.1 78.:: 130 .-<1 1 15€ 1 73€ 2 891 
14 27.8 190.1 217.E 763 5 20E 5 97C 
15 16.8 112.1 128.9 561 3 741 4 30:: 
16 4.5 179.5 184.C 183 7 20€ 7 38S 
17 7.3 256.i 264.0 348 12 27( 12 61S 
18 4.8 308.E 313.5 272 17 39( 17 661 
19 14.8 281 .~ 3.5 300.2 975 18 56:: 221 19 764 
20 7.3 98 . ~ 24.8 131 .0 55i 7 55~ 1 89.:1 10 004 
21 4.9 82 .~ 39.1 126.9 427 7 28t 3 441 11 15.:1 
22 6.1 63.I 85.6 155.4 617 6 40€ 8 60/ 15 62S 
23 9.7 83.t 178.C 271 .3 1 112 9 55:; 20 36:: 31 02E 
24 9.7 288.~ 105 . .:1 404.C 1 258 37 38.1 13 635 52 27€ 
25 36.4 268.L 84.C 388.9 5 310 39 10.1 12 232 56 64€ 
26 31 .7 113.E 156.0 301 .5 5175 18 57~ 25 461 49 20S 
27 8.6 108.1 27.5 144.1 1 560 19 690 5 001 26 251 
28 4.S 295.7 106.7 407.3 984 59 872 21 612 82 468 
29 196.8 11 .5 208.3 44 122 2 579 46 701 
30 2.4 224.e 227.1 601 55 590 56 191 
31 137.C 137.0 37 314 37 314 
32 49.5 49.5 14 775 14 775 
33 16.5 16.5 5 387 5 381 
34 16.5 16.5 5 877 5 87i 
35 
TOTAL 312.C 3463.:: 822.0 + 4 597.4 22 828 434 793 115 053 + 572 674 
